n experimental model of unilateral pulmonary A emphysema was developed in the dog by the instillation h one lung of the complex of proteolytic enzymes, papain, by a previously described method1 The efFects of the position of the body on pulmonary volumes, thoracic compliance, and gas exchange were examined in long-term studies, with equal emphasis on differences between experimental and control animals and between the two lungs of the same animal. Groups of animals numbering at least six in a group were studied.
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Measurements of Functional Restdual Capodty ( FRC).
Using a twin spirometer system (Gaensler-Collins double bronchospirometer ) and the closed-circuit helium method, the total FRC was measured in spontaneously breathing animals that were lightly anesthetized with pentobarbital sodium. First, the animal was equipped with an endotracheal tube, measuring the FRC of both lungs together, in the prone position.
Following a ten-minute period of washout, the FRC was measured with the animal in the supine position. Then the endotracheal tube was removed, and the tracheal divider was placed exactly at the carina, using f l u m i c observation and two catheters (U.S.C.I. NIH No. 8), one in each main broachus, as guides. After idating the balloon on the tracheal divider, the functional adequacy of the separation of the two lungs was confirmed by in9ating first o m lung and then the other to a pressure of e5 cm H,O while a tube from the site channel of the divider was placed just under water ( Measurements of Cst were made in the same four positions used for measuring FRC, with ventilation mechanically provided between sets of measurements.
After the lungs had reached FRC, the Cst was determined m a n d y and simultaneously by inflating both lungs stepwise with the plastic syhges to a predetermined inflation pressure and by recording the volume of air required for each lung to reach the same pressure. This procedure was also carried out during pulmonary de9ation. Pulmonary volumes were recorded at idation and deflation pressures of 2,3,4,5, and The recorded changes in volume on inflation and a t i o n for each change in airway pressure were averaged, and the average was divided by the change in airway pressure, in order to obtain a volume-to-pressure ratio. The average of all of these ratios at the five inflation pressures used was determined to be the Cst of the respiratory system.
MeusurementJ of Blood Cos Leoeb. Following canu-
of the femoral artery by the Seldinger percutaneous technique under local anesthesia, and after allowing ten minutes of spontaneous breathing in the prone position, arterial blood was drawn in awake animals for determination of the arterial into the supine position and into the right and left lateral decubitus positions, and arterial blood was drawn in the same manner after ten minu* of spontaneous breathing in each of these positions. The TV and minute ventilation were calculated from the recordings of the FRC.
The standard deviation of the means for each group of measurements was determined, and the statistid significanoe of Werences between the means was tested using the standard Student's t-test to establish the degree of probability. 6 The physiologic data are summarized in Figures 1 to 3 and Tables 1 and 2 . Compared with controls, the total FRC in all emphysematous dogs was significantly increased in all four positions, but least so in the right lateral decubitus position (Fig 1) . In the study with the divided lungs (compared to controls), the FRC of the right lung was significantly increased in all four positions, especially in the supine and the left lateral decubitus positions (Fig 1) . The FRC of the left (unexposed) lung was significantly reduced in all four positions, especially in the supine and left lateral decubitus positions.
Compared with controls, the mean Cst of the respiratory system (both hemithoraces measured together) in experimental animals was significantly increased in all four positions, but least so in the right lateral decubitus position (Fig 2) . The mean Cst of the separated halves of the respiratory system differed significantly from one another in ab- 
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The PaG (Fig 3) was si@cantly lower in awake emphysematous dogs than in controls in all positions except the right lateral decubitus position, in which there was no statistidy significant difference from controls. Also, there was s i w c a n t worsening of the Pa03 in the supine position, compared to the prone position.
The PaCG in awake animals was not different from controls, with both controls and emphysematous animals having a reduced PaC02, probably Both the FRC and Cst of the exposed right heminot enough to prevent hypoxia from developing in thorax were roughly inversely correlated with the these two positions.
Pa02 (Fig 1 to 3) . A roughly direct correlation of When the emphysematous lung was dependent, it occupied its lowest volume, and the Cst was lowest (although s t i l l twice normal), but the Paon was in the normal range for our laboratory (elevation of Asheville, NC, is 2,000 ft above sea level). This suggests that in the right lateral decubitus position, with this thoracic configuration (admittedly different from the human), right thoracic expansion was maximally limited, and the right lung was marimally compressed. The net result was less arterial hypoxemia in this position.
It is probable that loss of recoil of this lung resulted in reduction in the caliber of the airways on this side, with increased closure of airway; and increased airway reshtance, especially in the right dependent position. The pulmonary vascular bed of this lung was probably also maximally compre~sed,~ with reduction of the flow of blood. These effects apparently outweighed the increased perfusion of the dependent lung that is normally seen in dogs in the lateral recumbent p~sition.~ Thus, while the emphysematous lung functioned least well in the dependent position, mismatching of ventilation and perfdon was probably also minimal in this position, judging from arterial blood gas levels. The converse was also tme; when the unexposed lung was in the dependent position, with the emphysematous lung uppermost, the Pa02 was least favorable, There are a number of reports of observations on the efFects of position on pulmonary mechanics and on gas exchange in both normal and abnormal subjects,"18 but there are very few such studies in subjects with pulmonary emphysema. In one of the few studies of gas exchange as a function of position in patients with pulmonary disorders, it was found that when the disease was predominantly or exclusively confined to one lung, lying on the opposite or "healthy'' lung resulted in higher values for PaG than lying on the "sick" lung.* In a more recent study, a significant effect of the position of the body on the PaOe in patients with acute respiratory failure was noted.18 These patients experienced improvement in the Pa02 when they were turned from the supine to the prone position.
Our ohsewations are in agreement with the latter study18 for the prone and supine positions but are at variance with those of Zack et al* for the lateral positions. In contrast, we found that the Pa02 was significantly h e r than normal when the emphysematous lung was uppermost and the control or "normal" lung was dependent. One explanation for this discrepancy may be based upon the marked 
